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1. Introduction
During the previous RAN4 meeting there was a discussion [1] wheatear a non-contiguous intraband CA capable UE is mandated to be able to operate also on contiguous intraband CA configurations. This contribution further discussed this issue.
2. Discussion 

Background
Nokia contribution [1] in last meeting made a proposal that RAN4 needs to discuss and decide wheather a non-contiguous intraband CA capable UE is mandated to be able to operate also on contiguous intraband CA configurations. Proposal and different options are recaptured below.
Proposal in [1]: RAN 4 needs to discuss and decide whether option 1 or option 2 is correct way forward. If option 2 is selected then decide whether option 2a or 2b is correct way forward.

Option 1: This is pretty much do nothing option. If operator wants to utilize contiguos spectrum they must define CA configuration as an intraband contiguous CA i.e. CA_25C. The requirements like channel spacing, SEM, MPR and ACLR follow what has been specified for contiguous intraband CA. From signaling point of view UE would indicate supports for CA_25C. 

Option 2a: Non-contiguos intraband CA configuration includes a case where sub-blocks do not have gap between them. The requirements like channel spacing, SEM, MPR and ACLR follow what has been specified for contiguous intraband CA. Channel spacing would follow what is specified as nominal spacing for intraband contiguous CA.

Option 2b: Non-contiguos intraband CA configuration includes a case where sub-blocks do not have gap between them. The requirements like SEM, MPR and ACLR follow what has been specified for non-contiguous intraband CA. Channel spacing would follow what is specified as minimum channel spacing for single carrier operation.

Firstly we recap what is the difference between contiguous intraband CA and non-contiguous intraband CA. CA configuration is classified as a contiguous intraband CA configuration if carrier spacing is less than or equal to the nominal channel spacing as in TS  36.101 5.7.1A. If carrier spacing is more than nominal channel spacing as defined in 5.7.1A then the CA configuration is classified as non-contiguous intraband CA configuration, see Figure 1.
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Figure 1 Difference between contiguous and non-contiguous intraband CA
1 Question

The question that needs to be answered: Is non-contiguous intraband CA capable UE mandated to be able to operate also on contiguous intraband CA configuration. The question sounds easy but depending on what is the RAN4 decision there are different implications. To facilitate the decision making process following flow chart is presented.
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Figure 2 Flow chart

Next we go trough the flow chart step by step.
1.1 If the answer to the question is no i.e. CA_4A-4A terminals is not mandated to support contiguous operation then CA_4A-4A configuration includes only non-contiguous configurations. If UE needs to support both contiguous and non-contiguous configurations UE needs to signal support for CA_4C and CA_4A-4A. If CA_4C does not exist in specifications then there is no possibility to have contiguous CA operation for that band before CA_4C is defined. From specification work point of view this is perhaps the most explicit alternative.
2 Requirement setting

If RAN4 decides to mandate that non-contiguous CA capable UE shall be able to operate in contiguous configurations then RAN4 needs to decide which requirements UE complies. Shall the non-contiguous CA UE comply contiguous intraband requirements or non-contiguous intraband requirements for SEM, ACLR, MPR etc when it operates in contiguous intraband CA configuration.

If we take a brief look for differences in SEM definitions between non-contiguous and contiguous CA it can be noted that during the CA Enhancement WI it was agreed and captured into TR 36.823 that the non-contiguous CA UE shall comply the composite emission mask (Figure 3) where as contiguous CA UE will comply to the SEMs defined for particular bandwidth class for example Table 6.6.2.1A-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C.
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Figure 3 Composite emission mask

2.1 If the decision is that CA_4A-4A do not follow contiguous CA requirements then CA_4C and CA_4A-4A UE’s operating on same CA configuration would have different requirements for example to SEM and ACLR. This could create uncertainty and potential confision on UE performance.
2.2 If the decision is that CA_4A-4A follows contiguous CA requirements then RAN4 needs to consider is this applicaple for all bandwidth classes?  In REL-11 time frame the non-contiguous intraband CA consists of two carriers hence we can rule out classes D-F. That leaves us to discus applicability for classes B and C. So far the RAN4 has only defined requirements for Class C therefore CA_4A-4A cannot support Class B configurations as the requirements are not defined. When the bandwidth class B requirement exists the mandatory support could be extended to bandwidth class B as well. 
3 Contiguous requirements do not exists

3.1 In case there are no requirements for contiguous CA for the given band then those need to be deloped during the non-contiguous CA WI. 
4 Bandwidth combination support
3.2 There are requirements defined for CA_4C but the channel bandwidth combinations are different for CA_4C than for CA_4A-4A. 
If CA_4A-4A has more channel bandwidth combinations than CA_4C configuration CA_4C needs to be complemented to include the requirments for these missing channel bandwidths. This could be done by adding a bandwidth combinations sub-set. CA_4A-4A bandwidth combinations that have aggregated bandwidth less than or equal to 20 MHz do not not need to be added to CA_4C as those are not bandwidth class C. 

If CA_4A-4A has less channel bandwidth combinations than CA_4C the implication is that UE is not able to acces all CA_4C configurations but can still operate in single carrier mode. It can be speculated that an operator which is interested in CA_4A-4A surely do not put up a CA_4C configuration which in not supported by CA_4A-4A UE hence in practice this should not be a problem. However from specification integrity point of view perhaps it would be beneficial if CA_4A-4A would contain channel bandwidth combinations all CA_4C has.  
3. Conclusions
In this contiribution we have discussed wheather a non-contiguous intraband CA capable UE is mandated to be able to operate also on contiguous intraband CA configurations. We have provided different alternatives and discussed the implications.
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